Evidence for glycosylphosphatidylinositol anchoring of intralumenal alkaline phosphatase of the calf intestine.
1. Considerable amounts of intestinal alkaline phosphatase (AP) were found intralumenally in all animal species investigated, i.e. calf, pig, goat, rat, mouse, guinea pig, hen and carp. The ratios between the total activity of AP found intralumenally and the total intestinal activity vary considerably. Calves and pigs show the highest, i.e. 0.77 and 0.44, respectively, while rodents have much lower ratios. Only 20-34% of the intralumenal alkaline phosphatase (IAP) of the calf and pig is soluble and not within the sediment after centrifugation at 135,000 x g for 60 min. whereas the IAP of rodents is soluble in the range of 60-72% of the total IAP. 2. For the IAP of the mucosa and chyme of calf, all criteria were found which are generally used, indicating a glycosylphosphatidylinositol (GlcPtdIns) anchor as proved by strong hydrophobicity using Triton X-114 phase partitioning, phenyl-Sepharose binding and enzyme aggregation, and the susceptibility to phosphatidylinositol-specific phospholipase C (PtdIns-PLC) and papain digestion. 3. More than 80% of the mucosa alkaline phosphatase (MAP) of the proximal part of the intestine and of the particulate fraction of IAP exhibit these criteria indicating the presence of the GlcPtdIns-anchor structure, whereas the anchor content of the soluble intralumenal enzyme decreases from the pylorus to the ileocecal junction. 4. MAP partially purified to a specific activity of 1747 IU/mg retains the anchor structure. 5. The results presented indicate that the release of large amounts of AP into the chyme is realized without splitting the GlcPtdIns anchor. The possible intralumenal function of this form of AP is discussed.